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(54) PROTECTIVE APPARATUS FOR EMI COUNTERMEASURES 
(57)Abstract: 

PROBLEM TO BE SOLVED: To impart an integrated circuit with electromagnetic 
environment compatibility and heat radiation properties. 

SOLUTION: An protective apparatus for EMI countermeasures comprises a box-shaped 
sheet metal 3 for covering the integrated circuit 2 packaged onto a printed circuit board 1, a 
heat sink 4 for heat radiation mounted onto the box-shaped sheet metal 3, and a fan 5 for 
cooling mounted onto the heat sink 4 for heat radiation, and carries out forced cooling of the 
EMI countermeasures of the integrated circuit 2 in the inner cavity of the box-shaped sheet 
metal 3. 
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CLAIMS 



[Claim(s)] 

[Claim l] the fan for cooling who attached on the core box sheet metal, this heat sink for heat 
dissipation attached on this core box sheet metal, and this heat sink for heat dissipation in 
order to cover and cover a protected member - since - the protective device for an EMI cure 
characterized by becoming. 

[Claim 2] It is the protective device for an EMI cure characterized by forming said core box 
sheet metal and heat sink in one in the protective device for an EMI cure indicated to claim 1. 
[Claim 3] The protective device for an EMI cure characterized by forming the sensor for 
temperature detection in said core box sheet metal, and considering said FAN as control with 
the output of this sensor for temperature detection in the protective device for an EMI cure 
indicated by claim 1 or 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Even if this invention receives the radiated noise mounted in a 
multilayer printed board with the apparatus to be protected, for example, a voltage plane and 
a GND layer, of EMI, and the immunity and the noise with which the integrated circuit 
which generates heat does not take out an EMI noise, it relates to malfunction or the 
protective device for an EMI cure which also enabled it to radiate heat further while being 
made not to destroy. 
[0002] 

[Description of the Prior Art] In recent years, electronic equipment has spread rapidly by 
digitization, improvement in the speed, and low-pricing, and the architect is pressed for 
development of the product of low cost at the further high speed. However, the actual 
condition is that improvement in the speed of a digital device was making the unnecessary 
electromagnetic wave of a large frequency band increase, and also until has affected other 
electronic equipment or bodies. Moreover, the noise margin falls, it is easy to generate 
malfunction by the unnecessary electromagnetic wave, and it consists of lowbattery-izing or 
reduction of a margin of operation. Such an electromagnetic environment serves as a big 
social problem, and it is indispensable for an architect to make the product which a user can 
use in consideration of a noise problem, feeling easy. 
[0003] 

[Problem(s) to be Solved by the Invention] The problem of improvement in the speed and an 
electromagnetic environment regards a digital signal not as '0' and T but as an analog signal, 
and since it is solvable by the view of operating a system by the beautiful analog wave, in the 
design of the digital circuit of the high speed age, it is supposed it not only designs logical 
timing, but that it is it a problem of the utmost importance how a beautiful analog wave is 
designed. However, as long as the integrated circuit which takes out a radioactive noise is 
actually mounted in the printed circuit board even if it is an architect of a rich experience, 
and it designs a circuit carefully [ how / moreover ], if it remains as it is, it is impossible to set 
a noise to 0. Therefore, conventionally, the prototype had to be repeated several times, 
looking at the noise cure effectiveness in the prototype substrate done in the circuit design, 
and the increment in this count of a prototype had caused the increment in manday, i.e., the 
increase of cost. Moreover, in the printed circuit board of a system, the radioactive big noise 
in which integrated circuits, such as a device related to the integrated circuit mounted, 
especially the clock generation which is generating high frequency, and CPU, ASIC which 
carry out high-speed operation, cannot pass noise regulation may be taken out, and there was 
a problem that commercial production was impossible in that case. Furthermore, in that by 
which an integrated circuit emits high temperature, such as CPU, also about the heat 



generated from an integrated circuit, a problem may arise also to heat dissipation nature. 
[0004] The 1st object is being able to bite quantity about the heat dissipation engine 
performance also about the heat which this invention is made that such a conventional 
problem should be solved, and a protected member, for example, an integrated circuit, is 
equipped with electromagnetic compatibility (they are malfunction, and the engine 
performance which is not destroyed even if it receives the immunity and the noise which do 
not take out a noise), and is generated from an integrated circuit. The 2nd object of this 
invention is performing EMI and the cure against heat of an integrated circuit with the 
protective cover of simple structure. The 3rd object of this invention is aiming at reduction of 
operation cost by there being little power consumption of a cooling system and carrying out 
by carrying out forced cooling only of the time of the need. . 
[0005] 

[Means for Solving the Problem] the fan for cooling who attached on the core box sheet metal, 
this heat sink for heat dissipation attached on this core box sheet metal, and this heat sink 
for heat dissipation in order to cover and put invention of claim 1 on a protected member " 
since - it is the protective device for an EMI cure characterized by becoming. 
[0006] In the protective device for an EMI cure which indicated invention of claim 2 to claim 1, 
said core box sheet metal and heat sink are a protective device for an EMI cure characterized 
by being formed in one. 

[0007] It is the protective device for an EMI cure characterized by for invention of claim 3 
forming the sensor for temperature detection in said core box sheet metal, and considering 
said FAN as control with the output of this sensor for temperature detection in the protective 
device for an EMI cure indicated by claim 1 or 2. 
[0008] 

[Embodiment of the Invention] Drawing 1 is explained to reference for 1 operation gestalt of 
this invention. One in drawing is a printed circuit board, and the integrated circuits 2, such 
as a device related to the clock generation which is giving off an electromagnetic wave and 
heat on this printed circuit board 1, for example, is generating high frequency, and CPU, 
ASIC which carry out high-speed operation, are mounted. 3 is the protective cover of the core 
box which consists of rectangular bottom plate 3a and side plate 3b prepared in the 4 rounds, 
and has space inside. On this protective cover 3, the heat sink member 4 of the rectangle 
equipped with much fin 4a for heat dissipation is laid, and the fan equipment 5 for air 
blasting for carrying out forced cooling of the heat of a heat sink 4 is further laid on that heat 
sink 4. By being the thing of the structure which built the blower fan in the frame of a wrap 
cube type thoroughly, and energizing the fin of the heat sink member 4 through the connector 
6 for fans, the fan equipment 5 for air blasting can rotate a fan, can carry out forced cooling of 
the heat sink member 4, and can emit efficiently outside the heat generated in said 
integrated circuit 2. It is desirable to stick both here by making the double-sided tape which 



was excellent in elastic heat conduction intervene between the clamp faces of the core box 
sheet metal 3 and an integrated circuit 2, and it is desirable similarly to make a double-sided 
tape with it etc. intervene also between the core box sheet metal 3 and the heat sink member 
4. [ good thermal conductivity and ] [ thin ] In this condition, a printed circuit board 1, the 
cube type sheet metal 2, the heat sink member 4, and fan equipment 5 are connected with one 
by inserting in a securing bolt 7 through each breakthrough lc, 3c, 4c, and 5c. By constituting 
the circuit board 1 and the protection member 10 in this way, the noise and heat of an 
integrated circuit 2 which give off substandard radioactive noise and heat can both be 
reduced efficiently. 

[0009] Next, the 2nd operation gestalt of this invention is explained with reference to 
drawing 2 . Although the protective cover member 3 and the sheet sink member 4 of a cube 
type were constituted from the 1st operation gestalt by another object, the heat sink member 
is prepared by the bottom plate part of a core box sheet metal in one like a graphic display in 
this example. That is, on the other hand, although it just already said that the core box sheet 
metal of the 1st example is what has electromagnetic compatibility and heat dissipation 
nature, if there are many components mark and they mount the configuration in a controller, 
it will require a remarkable effort. So, in the 2nd example, in order to reduce components 
mark, the core box sheet metal and the heat sink were unified, and it carried out as [ reduce / 
the effort of mounting is reduced and / by this / a manufacturing cost ]. This invention is 
mounting core box sheet-metal 3with heat sink A and the fan equipment 5 with which it is 
covered and covered in a certain controller board to the integrated circuit which gives off 
substandard radioactive noise and heat as shown by drawing 2 , and it is the configuration 
which made it possible to reduce both a noise and heat. 

[0010] Also in this example, it is desirable to insert the double-Bided tape which was excellent 
in elastic heat conduction between core box sheet-metal 3with heat sink A and an integrated 
circuit 2, and a printed circuit board 1, cube type sheet-metal 3with heat sink A, and fan 
equipment 5 are connected with one also in this case by inserting in a securing bolt 7 through 
each breakthrough la, 3a, and 5a. Moreover, the noise and heat of an integrated circuit 2 
which give off substandard radioactive noise and heat can both be efficiently reduced like 
said 1st example, and fan equipment 5 receives supply of power through the connector 6 for 
fans, and forced cooling of the heat generated with the integrated circuit is carried out to the 
protective cover of a cube type sheet metal through the heat sink formed in one. 
[00 11] Whenever it says cooling-fan 5 equipment in the protective device of said 1st and 2nd 
operation gestalten by irrespective of [ whether the integrated circuit 2 has generated heat in 
the large quantity ], i.e., CPU, although the difference by the mode of operation and the sleep 
mode has a difference about 40 degrees depending on the case, it will be ****** structure 
about a fan during actuation. Therefore, it is not only very uneconomical, but cost of 
operation starts and a technical problem remains from the field of resource saving. So, with 



the 3rd operation geetalt, the thermistor (thermo sensor) was made to build in the 1st or 2nd 
core box sheet metal 3 and 3A, and this technical problem is solved by controlling this. 
Drawing 3 makes the sensor for temperature detection (not shown) build in cube type 
sheet-metal 3A of the 3rd operation gestalt, i.e., the 2nd operation gestalt, and only when the 
temperature sensor connected to the connector 8 for thermo sensors detects the temperature 
more than constant temperature, it performs control which transfers a fan. Therefore, it is 
controllable so that an integrated circuit may be cooled without the futility of power only at 
the time of the need. 
[0012] 

[Effect of the Invention] Effectiveness corresponding to claim i: Since the radioactive noise 
from the integrated circuit mounted on a printed circuit board is easily mitigable, mounting 
of the integrated circuit accelerated increasingly in recent years can be used without 
hesitation from the field of a noise problem. Moreover, by this invention, although the 
integrated circuit to accelerate may also have to consider a heat dissipation problem, since it 
is taken into consideration also about the problem, an architect can develop a more nearly 
high-speed system easily. Moreover, since it is thought that the radioactive noise generated 
from the integrated circuit on a printed circuit board by using this invention decreases 
certainly, that a printed circuit board must be remade from the problem of a noise decreases. 
Moreover, since the amount of the radioactive noise which comes out of an integrated circuit 
can be estimated somewhat low and it is further guaranteed also about a heat problem, 
approach of raising clock frequency easily compared with the former can be done. 
[0013] Effectiveness corresponding to claim 2: By reducing the number of components of the 
protective device for an EMI cure, the manday of mounting can be reduced and a 
manufacturing cost can also be reduced. 

Effectiveness corresponding to claim 3: Since the cooling fan of the protective device for an 
EMI cure can be operated only at the time of the need, operation cost can be reduced as 
compared with what is always operated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

fDrawing ll It is the perspective view showing the protective device for an EMI cure of the 1st 
operation gestalt of this invention. 

[Drawing 2] It is the perspective view showing the protective device for an EMI cure of the 
2nd operation gestalt of this invention. 

^Drawing 3l It is the perspective view showing the protective device for an EMI cure of the 



2nd operation gestalt of this invention. 
[Description of Notations] 

1 [ - A heat sink member, 5 / A fan, 6 / - The connector for fans, 77 - A securing bolt, 8 / " 
Connector for thermo sensors. ] - A printed circuit board, 2-3 An integrated circuit, 3A - A 
core box sheet metal, 4 



(19)B*H»HF/r (JP) 02) & 19 4* 


<8t # (A) (lDttfftUH&n&t 






45182002-252315 






( P2002 — 25231 5AJ 












F I 


HO 1L £3/ «M 




H0 1L 23/34 D 5E3 2 1 






23/40 Z 5E3 2 2 


on f ACT? 




HO 5K 7/20 B 5 F 0 3 6 


HO OK. i/*U 




9/00 H 


Q / Aft 

y/uu 




H0 1L 23/46 C 






m?mo&3 ol t£ 4 jo **Kfctt< 


/Oi \ ill 




(71)fcti«A 000008747 










Wt£lQ-(F O S9?p /Oftfti O 97*1 








(72>^^# m& 


















(74)«SA 100110319 












F^— A(##) SE321 AAD2 0C22 0005 GH03 






5E322 AAQ1 AA04 AB01 BB03 B808 






FA08 






5F036 AA00 AA01 BA04 BB01 B835 






BG03 BC33 B001 BF01 



(54) \sm<o^m em i ammtmmu 



(57) mm 

K:«V*t«*fc»«S!«fe3i:, KSSHEft3±l£tt9 
ffiffl«HSBT*^T> ffi«&J»E3<Drt»2iFirt<DJft 

amffi 2 <d e m 1 tm t <oi*fw»ai*ff5« 




imxmz ] m &m 1 ictsmLtt e m i n^mummm 

nr<^£ c t t -r* e m i ttmmuw&tWo 
vmim 3 3 mutm i z emi«s 

f a Hummttzc tzftmtts e m i nmmum 

[000 1] 

[^OH-r5S*B»S] #fgWf±, EMI <9&«&£S 
[0002] 

[0003] 

T-f^ftim^* '0' £ 'l' f:UT-e»i*< 

n-u-ym^£i>x£z>*.. tn^«7tD^)gT-s/ 
u zfrt^s c £tfmmmmx&z>£ 

fe, LfrfcVfrfcffitSK [Hl8S«rS:ft*fTo fc£ LX 

tgKH^nT^sKD, =t<o^ -<x*o tc-r 



(2) &M 2002-252315 

sf^wx-^iesiijfN-s cpu, a s i c^©&«he] 

BILT fc^fflliiSA* CPU* if (Dnt&ZWf * fcOTJIi 

;o [0004] #?gi9jtt coi asafeorajasrSifc-r^ 
<*«nfcfeo^feoT> *-©mi i ©ee^*, ««ffia5 

%M5J:3lcU fro, &SlEli&«fcDf8 

fSWi©Sfl2©@l$Hu fB^Sr«ji<O«a*^-t*0* 
SHUKOEMIRt/SaWMSrfT^CtTfeS. &m<0 

msi@©rafi«7j©'>* <t«ct -eaite ©aiss 

[0005] 

[SJS*«?i*-rsf=«>o^s] st#si i ©»w«, 

[0006] munzvmM;. m#muc&.mi,rcz 
Mi*tmm®mmmict3^r, $&&&&&&£*—}**> 
>>?it— mc&f&nixx^zn £&&&£■$■ z> emim 

30 Ifl«lglT'$5. 

[0007] 3 <»milZ. ffiXZl 1 X« 2 lCfE« 

(O Ml K * 0 mm F A N «r«iJ«S t "T S C i: *m$L £ "T S 
E M I tt$gffl&afSST'&&o 
[0008] 

[^^©USSO^] *SMO l ^SS0^*H 1 
fcittWrSo H*l«, XU>hS«t?36oT, COX 

mmfFtz cpu. a s i cm<ommm& z 

TV>So 3fiffi}gOlSfi3ai:^©ea^{ciaitfcffl0ffi3 

7 t fmm 5 a h s/>^sa5« 407-f >%^»cs 

50 *oT> ^rVffln^^ej&rt-LTiim-rsc tic* 



-2- 



3 

^ncsjsai c , 3c. 4c. 5 c %mi>rm%.x/i 

XSU&mtl 0£cO£3lc#M-r«cfc|i:£i>, Site 
[0 0 0 9] Jfcfc:, *^©M2OHSS^fcOV>T0 

3 k h 4 t «gij«:u:«j«sn 

ffi, *OMdUi&AjMfcBf*<« 3>hn— 7^^ft&■r 
5fcfc5£;fr&0©#;frS:g-r•5 i t><D•efc5o ^Cf, 
^2CD^fiS0lJT'«gPi5^S«-«6-rfc46t> £3>«&fc 

metric n-e. y^xt^<om^\m.^^ch^ 

coo io] <KDmmmtei3^Ti>, 
m«i&3 a t^asK 2 <oratc«^7jtt©*s^esso 

7rV8i5li, ^n^tUDSilTll a , 3 a. 5 a«r 
f XR^«r tB-rmffitHieS 2 <07 -1* X t &*«fc5?&2|5 * 

[ooii] meiii'i &tfsg 2 onfis^ffiosssB^ 

«\ ^7r>5^@tt*iBllilK2*^^g(c^L 
«4 0S*IgfcMtf&.5fe:fcl«Dfce>^ i&fftfti^fc^ 



(3) ftffl 2002-252315 

r>%IU^-rilliiT'fe5o *©ftJ6ftft=iXh 

BBtfgiSo fC"PS3 oaoKtttt-vtt* IS 1 X«8 2 
<Dffil>«£3. 3Att- SX* (fig-fe^- ) fcrt 

5c 03«Sg3CDHfi!«gSg, T3£9!g2<DSIS6J&ag<Dli 
Jg«£3 AlctSS«ltbfflO-tr>-9-- (Hjpttf) fcrtj® 
?tfttOt?$oT> iaB-fe>"9-— ffl©3**.*8fc:». 

mznrcmm-k >^-^u&&±<om&^m u ft £ 
©E8*«7jo^ifc* < <&gis©*«isp-r s <fc 5 um«sm 

[0 0 1 2] 

imxDwmi mim 1 K^jc-rsam : > hss 

*ft^ iiiiiftrsm»iiiK{±»saF e asti:o(,>Tt»#^* 

A^^fcBssi-rsiikJb^^So *ft> *fzm*mm 

ssRi*it7'<x^5isits^-r5i:#^p.nsftJ6, y 

v>i:v-3ftci:*^^-r5 0 *ft, S£«mi8*^tH£St 
1*147 ^XOl*3fe5gfi(S< M«t SCtOTt, £ 

6tcsapgsttov^rfe«SE*nsft«). cns-e^it^ 
[0013] m^mz icn&tztom -emi nmrnu 

it*^ 3 IcttJST 2.%* : E M I »«ffl«S$ISO^ai 
7r>£&gi$<Q*g&t-£c:fc*<-?#Sfti&, #«fS 

So 

[0som#*siw 

[@9 1 ] *&w<om i onfififg®cD e m i *mm$m& 
[02] xmiom 2 cDsysj&jg© e m i tmmomm 

40 m%7ik?®m®T*3l>2>o 

[0 3] *SIW<0^ 2 OHW«0 E M I *tfgfl!G5&g 
B^-rfHSSfa&So 
[??#©I»W] 

l -7'J>hS«, 3, 3A-SS« 

^ 4-t-h^V^SW, 5 -7r>, 6-7ryffl 
7-H«#;l/h, 8-iiS-fe>"9— En** 

^o 




-4- 



